A missed Bado-type IV Monteggia lesion in a child treated with gradual lengthening and angulation of the ulna using Ilizarov technique: A case report  by Wada, Takuro et al.
CASE REPORT
A missed Bado-type IV Monteggia lesion in a
child treated with gradual lengthening and
angulation of the ulna using Ilizarov technique:
A case report
Takuro Wada a,*, Junichi Monji b, Osamu Sato a, Toshihiko Yamashita a
Injury Extra (2006) 37, 371—374
www.elsevier.com/locate/inextaDepartment of Orthopaedic Surgery, Sapporo Medical University, South 1,
West 16, Sapporo 060-8543, Japan
bClerk Hospital, Sapporo, Japan
Accepted 13 March 2006Introduction
Missed Monteggia lesions result in ulnar malunion
with anterior bowing which contribute to the irre-
ducible radial head. Although the treatment of
chronic radial head dislocation remains controver-
sial, most authors recognize the importance of a
proximal ulnar osteotomy.1,3,6—8,11
The reduction of the radial head needs both
lengthening and angulation of the ulna. Since it is
difficult to plan the direction and extent of ulnar
orientation preoperatively, this has been guided
empirically by the position necessary to reduce
the radial head at operation.7,10 Use of the unilat-
eral external fixator was advocated to determine
acute ulnar correction and to start active functional
exercise immediately.5 However, the authors
reported that patients with lengthening over
7 mm developed nonunion and bone grafting. Con-
tinuous ulnar lengthening using unilateral external* Corresponding author. Tel.: +81 11 611 2111;
fax: +81 11 641 6026.
E-mail address: twada@sapmed.ac.jp (T. Wada).
1572-3461# 2006 Elsevier Ltd.
doi:10.1016/j.injury.2006.03.022
Open access under the Elsevier OA license.fixator as the primary step with an attempt at closed
reduction at the end of lengthening has also been
proposed.2 Ilizarov technique enables to correct
shortening and angular deformity of the ulna pro-
gressively which may allow controlled reduction of
the radial head. Only one French literature
described the technique.4
We successfully treated a patient of missed
Bado’s type IV Monteggia lesion using Ilizarov tech-
nique. The type IV lesion is characterized by ante-
rior dislocation of the radial head and fracture of the
proximal third of the radius and ulna at the same
level. Angular deformity of the ulna of this patient
was associated with 1.5 cm of shortening. We used
an Ilizarov external fixator to correct both short-
ening and angulation of the ulna gradually. Open
reduction of the radial head was eventually per-
formed to achieve concentric reduction.Case report
An 8-year-old boy fell from a height of about two
meters and sustained a Bado-type IV Monteggia
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Figure 1 Lateral radiographs at the time of injury (a);
and after closed reduction of the radius and transmedul-
lary Kirschner-wire fixation of the radius and ulna (b).
Figure 2 (a) Anteroposterior and lateral radiographs
when the patient was referred to our clinic. (b) Ante-
roposterior and lateral radiograph of the uninjured side.lesion (Fig. 1a). He was treated with a closed reduc-
tion and transmedullary Kirschner-wire fixation of
the radius and ulna by a local surgeon. The disloca-
tion of the radial head was missed and unreduced
(Fig. 1b). The dislocation was first diagnosed 6
months later when he presented with increasing
pain and a prominent radial head in the cubital
fossa. The patient was referred to our clinic 13
months after injury.
Clinically, there was slight cubitus valgus. Flexion
and extension of the elbow were full, but pronation
was reduced by 458. The patient had scars on the
dorsal hand due to the associated soft tissue injury
(see Fig. 3a). Radiographs showed an anterior dis-
location of the radial head and shortening of the
ulna by 1.5 cm compared to the contralateral side
(Fig. 2). It is possible that reduction of the ulnar
shaft fracture under the dislocation of the radial
head as well as loose transmedullary fixation with
Kirschner-wiremay have enhanced the shortening of
the ulna. Angular deformity of the ulna in the lateral
radiographs was seemed to be minimal.
Fourteen months after primary injury, an Ilizarov
external fixator (Smith and Nephew) was applied
and transverse ulnar osteotomy was performed with
a chisel through a short periosteal approach
(Fig. 3a). After a delay of 7 days the ulna was
gradually lengthened by 15 mm over 30 days
(Fig. 3b). As a radial head was not reduced, a hinge
apparatus was added to the Ilizarov fixator and theulna was gradually angulated with an attempt at
closed reduction of the radial head. Radiographs
were made twice a week to check the position of the
radial head. A gradual ventral open angulation of
the ulna was continued for 22 days until posterior
shift of the radial head became consistent. How-
ever, the position of the head was still considered to
be unsatisfactory (Fig. 3c). Premature partial clo-
sure of epiphysis of the distal radius was also evident
due to transmedullary Kirschner-wire fixation in the
previous treatment. We waited open reduction of
the radial head until healing of the lengthened site.
The fixator was removed 4 months after the corti-
cotomy and open reduction through a Kocher
approach was performed. After removal of any
fibrous scar tissue and remnants of the annular
ligament, the correct position of the head in the
radiocapitellar joint was obtained under direct
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Figure 3 (a) Photograph showing application of Ilizarov
external fixator after corticotomy. (b) Lateral radiograph
30 days after corticotomy and gradual lengthening of the
ulna. Although the ulna was well lengthened, anterior
dislocation of the radial head remained unreduced. (c)
Lateral radiograph 22 days after gradual angulation of the
ulna showing incomplete reduction of the radial head.
Premature closure of epiphysis of the distal radius is
evident.vision. The annular ligament was not reconstructed.
At the same time, the bony bridge in the epiphysis of
the distal radius was resected and the cavity was
filled with autogenous fat (Langenskield operation).
When seen 15 years of age, there was a 108 of
cubitus valgus compared to 08 in contralateral side.
The length of the forearm was 7mm longer in the
injured side than in the uninjured side. Range of
motion of the elbow was 1408 of flexion, 08 of
extension, 608 of pronation, and 808 of supination.
The total improvement in range of motion at final
follow up was increase in pronation in 158 while
flexion-extension was well as supination was not
affected by the procedure. He was free from pain
and the alignment of the wrist was normal. Radio-
graphs showed that the radial head remained
reduced and had slight deformity. There was a
gap at the radiohumeral joint and a mismatch at
the proximal radioulnar joint due to the overlength-ened ulna (Fig. 4a). The epiphysis of the distal radius
found to be opened (Fig. 4b).Discussion
We treated a patient of chronic anterior dislocation
of the radial head after missed Bado’s type-IV Mon-
teggia lesion. The patient had angular deformity of
the ulna associated with 1.5 cm of shortening. These
made accurate preoperative planning difficult. We
therefore selected gradual lengthening and angula-
tion of the ulna using Ilizarov external fixator which
allowed controlled reduction of the radial head. An
open reduction of the radiocapitellar joint was
eventually performed but reconstruction of the
annular ligament or transient transarticular fixation
was not required. Seven years after operation, good
reduction of the radial head was achieved without
causing serious contracture. The result suggests that
our technique is a useful option for the treatment of
chronic anterior dislocation of the radial head asso-
ciated with large amount of shortening and angular
deformity of the ulna.
In angular ulnar osteotomy for the treatment of
chronic Monteggia lesions, acute lengthening up to
1 cm has been advocated despite the risk of delayed
union and failure of fixation.6 To prevent these
complications, an oblique osteotomy, instead of a
simple transverse one offers the advantage of angu-
lating the ulna and gaining some length with pre-
servation of bony contact.7 The authors recommend
an additional shortening of the radius if there is a
concern that lengthening of the ulna is still insuffi-
cient. However, acute shortening of the radius is
more difficult to gauge while balancing reduction,
stability and excessive pressure on the reduced
radial head, and requires an additional surgical
exposure.9
Use of unilateral external fixator has been pro-
posed to facilitate ulnar correction.2,5 Exner2
described the technique of gradual lengthening
and angulation of the ulna using callotasis without
opening the radiocapitellar joint in two patient of
chronic Monteggia lesion. The patients needed seda-
tion or general anesthesia for additional angulation
and lengthening of the ulna in closed reduction of
the radial head. An Ilizarov fixator enables to
achieve these procedures gradually without need
of general anesthesia. It also has the advantage of
keeping the patient functional throughout the pro-
cedure and allowed intensive physiotherapy due to
its stable fixation.
There were 2 problems of this patient at final
follow-up. Loss of pronation was noted but this was
well compensated by the patient. Literature
374 T. Wada et al.
Figure 4 (a) Anteroposterior and lateral radiographs of the elbow 7 years after completion of treatment showing an
anatomic position of the radial head despite slight deformity. (b) Anteroposterior radiograph of the wrist showing normal
alignment.revealed that the loss of pronation is the most com-
mon complication of late reconstruction.9 Deformity
of the radial head on radiographs was another con-
cern. It is not clear whether long-time application of
the Ilizarov fixator may affect these problems.
The Ilizarov system is, in our experience, a poten-
tially useful option for reconstruction of missed
Monteggia lesions in which acute correction of the
ulnar deformity may not be possible. The long-term
benefit of this surgical technique requires a further
period of observation and accumulation of cases.References
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